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Higher Prevalence of Capsular Contracture with
Second-side Use of Breast Implant Insertion Funnels

Stephen D. Bresnick, MD B Backeround: Breast implant insertion funnels have become popular adjuncts to

breast implant surgery to reduce access incision length and contact of the implant
with the skin of the breast. Although labeled as single-use devices, due to cost con-
siderations, many surgeons use a new breast implant insertion funnel with each
patient rather than each breast. The purpose of this study was to evaluate the prev-
alence of capsular contracture of the first augmentation side and compare it to the
second side utilizing one insertion funnel per patient.

Methods: Patients undergoing silicone breast augmentation or silicone augmenta-
tion mastopexy with smooth surface silicone implant and utilizing a breast implant
insertion funnel were studied. Six hundred consecutive patients (1200 breasts)
meeting the study criteria were evaluated. Memory Gel silicone breast implants
were utilized for each patient and only patients undergoing augmentation with
the same implant size were studied. Patients underwent augmentation with either
inframammary or periareolar incisions.

Results: A total of 27 capsular contractures were noted, a rate of 2.25%. The rate
of capsular contracture was significantly higher with the second-side use of inser-
tion funnels (P=0.0179). Of the capsular contractures noted, 25.9% occurred on
the first side, whereas 74.1% occurred on the second side. Capsular contracture
rates were higher on the second side for both access incision locations. Capsular
contracture prevalence increased with reuse of the same insertion funnel for the
same patient.

Conclusion: Based on these findings, surgeons should consider utilizing implant
insertion devices as single-use, to minimize the capsular contracture risk. (Plast
Reconstr Surg Glob Open 2021;9:¢3906; doi: 10.1097/GOX.0000000000003906;
Published online 2 November 2021. )

INTRODUCTION

from commonly available medical supplies, such as sterile

Recently, breast implant insertion devices, such as
insertion funnels, have become popular to assist with
inserting breast implants for both aesthetic and recon-
structive surgery. A number of studies support their use
and suggest that access incision length and implant inser-
tion time may be reduced.'? Other studies suggest that
implant funnels may reduce implant contact with the
skin and capsular contracture.™ These devices are sold
as “single-use” and single-patient devices,” and are costly
compared to other disposable breast augmentation sup-
plies. Other devices or cost-efficient techniques made
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IV bags,’ or sterile gloves” have not been widely adopted.

There is a wide variation in how implant insertion
devices are used by plastic surgeons. Published articles
reporting the use of implant funnels have described using
a new funnel per case,"”* and many surgeons performing
aesthetic surgery utilize these devices in this way. Other
surgeons, especially those performing reconstructive pro-
cedures in which a third-party payor covers surgical and
implant supplies, may utilize more than one insertion fun-
nel per case placing each new implant with a new insertion
funnel. Finally, in a cost-saving effort and outside of prod-
uct recommendations,” a minority of surgeons may reuse
implant funnels after washing and resterilizing them.

The official product insert for the insertion funnel
indicates that it is intended for single use, one patient
only and it not to be reused or resterilized. The insert
further indicates that “reuse or resterilization may lead
to diminished product performance, including loss of
lubricity, potentially causing breast implant damage and
implant rupture.” Inserting a second breast implant on
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the same patient with the same insertion funnel is a reuse,
and it is not known whether or not this practice has an
effect on the prevalence or rate of capsular contracture.
We were interested in evaluating if there was a difference
in the capsular contracture prevalence between the first
and second side when a new, single funnel was utilized per
patient. Due to the low incidence of capsular contracture
among the patients studied, prevalence analysis as well as
statistical testing was performed.

METHOD

Surgical Procedure

A retrospective within-subjects study was performed
on 600 consecutive patients, meeting study criteria, who
underwent primary smooth silicone breast augmenta-
tion or primary augmentation mastopexy by one surgeon,
between 2015 and 2018. All patients included in the study
were between the ages of 22 and 60 years, utilizing Mentor
Memory Gel silicone implants of the same size on each
side (Mentor Worldwide, Irvine, Calif.) and the off-label
use of triple-antibiotic irrigation containing povidone-
iodine (Betadine; Purdue Frederick Co., Norwalk, Conn.).
Patients underwent a dual-plane silicone breast augmen-
tation through inframammary or periareolar incisions,
alternating the right and left sides as the first side. For
patients undergoing primary augmentation mastopexy,
breast implants were placed and breast tissue was closed
before any mastopexy dissection. All patients received
preoperative intravenous antibiotics, either a 1-g dose
of cephazolin or 600mg of clindamycin, selected based
on allergy profiles. Before insertion of implants, triple-
antibiotic irrigation [50,000 U of bacitracin, 1g of Ancef
(GlaxoSmithKline, Middlesex, United Kingdom), and
80mg of gentamicin] with the addition of 50 ml of povi-
done-iodine in 500 ml of normal saline was used. Access
incision location was selected based on the patient and
surgeon preference. New, sterile retractors were used for
each implant insertion. Tegaderm dressings were used as
nipple shields and skin barriers for implant insertion, and
a new, sterile insertion funnel, Keller Funnel II (Allergan,
Dublin, Ireland) was used for each patient for insertion of
the breast implants.

Analysis

All patients were evaluated at frequent follow-up
appointments by both the author and a plastic surgery
nurse specialist, including early postoperative visits, 1
month, 3 months, 6 months, and 1 year postoperatively.
Capsular contracture was evaluated by the Baker scale.
Patients with grade III or IV capsular contractures at the
l-year postoperative visit were considered as having clini-
cal capsular contracture.

Statistical Analysis

A within-subjects retrospective analysis was performed.
Prevalence rates for capsular contractures were evaluated.
Chi-square analysis was used to compare the incision loca-
tions on their respective rates of capsular contracture
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when all four cells of the 2x2 table had more than five
observations. When any cell of the 2x2 table had less than
five observations in it, the Fisher exact test was used to
compare the incision locations of categorical outcomes.
All analyses were performed using SPSS Version 26 (IBM
Corp., Armonk, N.Y.) and statistical significance was
assumed at a two-tailed alpha value of 0.05.

RESULTS

A total of 600 patients underwent 1200 breast augmen-
tation procedures. Characteristics of the study population
are shown in Table 1. Twenty-seven capsular contractures
(n = 27) were noted, with an overall capsular contrac-
ture rate in the series of 2.25%. The majority of capsular
contractures occurred on the second side (74.1%). The
number of breast augmentation procedures (by number
of breasts) undergoing silicone breast augmentation by
incision location, frequency and proportion of capsular
contractures, and the frequency and proportions of cap-
sular contractures based on the order of insertion are
shown in Table 2. A statistically significant difference in
capsular contracture rates was detected between the first
and second sides for the total number of breasts studied
(P = 0.0179), with the rate being significantly higher
for the periareolar incision location. The prevalence of
capsular contracture for both periareolar and inframa-
mmary incisions was much higher on the second side
(5.18% and 2.45%, respectively) compared to the first
side (1.55% and 1.00%, respectively). The overall preva-
lence of second-side capsular contracture (3.3%) was
also higher than that of the first-side capsular contrac-
ture (1.17%) (Fig. 1).

DISCUSSION

The data demonstrate that the rate of capsular con-
tracture on the second side when using the same insertion
funnel has a statistically higher capsular contracture rate
compared to the first side. This is the first report dem-
onstrating that the reuse of an implant insertion device,
on the same patient and in the same case, carries with it
a higher rate of capsular contracture on the second side.
The implications for surgeons cannot be overemphasized.
If a surgeon decides to utilize an insertion device for the
placement of breast implants, they should know that there
is a distinct possibility that this practice may increase the
risk of capsular contracture for the patient. Although the
capsular contracture rates in the present study were low
and within the range typically reported in the literature,*"*
an approximate three-fold increase in the prevalence of
capsular contracture on the second side was noted for all

Table 1. Characteristics of Patients and Implant Volume
with SD for Patients Undergoing Breast Augmentation
with the Aid of Insertion Funnels

Mean Age Mean BMI Implant
No. Patients (years) (kg/m?) Volume (cc)
600 31.7+8.9 232+ 3.1 338 +51.2
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Table 2. Frequency and Percentage Statistics for Capsular Contractures

Total Breasts Capsular First Side Second
Incision Location (n) Contracture (n, %) (n, %) Side (n, %)
Periareolar 386 13 (3.36%) 3 (1.55%) 10 (5.18%)
Inframammary 814 14 (1.72%) 4 (1.00%) 10 (2.45%)
Total 1200 27 (2.25%) 7 (1.17%) 20 (3.33%)

patients studied. This suggests that there may be contami-
nation of the insertion funnel when delivering a sterile
breast implant to the second breast despite limiting han-
dling of the funnel and a “no-touch” technique.

The concept of a “no-touch” technique is a misnomer
and more of a marketing term than an accurate descrip-
tion of how insertion funnels are currently used in prac-
tice. Surgeons experienced in the use of insertion funnels
often need to open the funnel with a gloved hand as
well as trim funnel length. Many surgeons place the ster-
ile breast implant in the funnel with a gloved hand and
adjust the implant within the funnel. Large implants are
difficult to place within the funnel without manual place-
ment due to the limited opening size of the proximal
funnel end and the risk of the implant falling out of the
funnel opening without manual contact. Often surgeons
verify implant position and orientation in the pocket
with a gloved finger after delivering the implant into the
pocket, thereby potentially contaminating the implant.
This may be necessary as implants can rotate within the
funnel during insertion. For these and other reasons, a
truly “no-touch” procedure is rarely accomplished with
insertion funnels or other insertion devices because the
surgeon either touches the interior of the funnel, touches
the implant either before or after insertion, or the fun-
nel tip contacts skin or potentially colonized breast tissue.
A very disciplined approach or a truly single-use device is
required to minimize potential contamination of the fun-
nel and implant, but even in these cases, rarely is a “no-
touch” accomplished.

A statistically significant difference in capsular contrac-
ture rates was detected between the first and second side
when all patients were aggregated (capsular contracture
rate of 1.17% for the first side and 3.33% for the second
side), P=0.0179. The prevalence of capsular contracture
was much greater on the second side for both incision
locations with the rate of capsular contracture at least 2.5
times the rate of the first side for either incision location.
However, due to the low prevalence of capsular contrac-
ture noted in this study, it was underpowered to detect dif-
ferences in rates of capsular contracture when comparing
the incision locations independently. Larger sample sizes
of each incision type would be required to further analyze
each incision location independently.

Additional findings demonstrated higher capsular
contracture rates for periareolar incisions compared to
inframammary for both the first- and second-side inser-
tions. Although periareolar access incisions are known
to show higher capsular contracture rates than inframa-
mmary access incisions in previous studies,”'” it was not
previously known that this trend becomes magnified with
second-side use. The rate of capsular contracture peri-
areolar second-side insertion was 3.3 times greater than
the firstside insertion, whereas inframammary second-
side insertion was 2.45 times greater than the first-side
insertion.

We believe that contamination of the funnel tip best
explains the higher rate of capsular contracture with use
of the insertion funnel on the second side. It is well-known
that bacteria are associated with the skin around breast

Rate of capsular contracture by access incision location

6.00%

5.00%

4.00%

3.00%

2.00%

Rate of Capsular Contracture

1.00%

0.00%
Periareolar

Inframammary

Access incision location

™ First breast augmentation side

m Second breast augmentation side

Periareolar and
Inframammary

Fig. 1. The rate of capsular contracture for patients undergoing specific access incision
locations (periareolar and inframammary) and the combined rate for all patients evalu-

ated in the study.



incisions and that access incisions for the placement of
breast implants may transect mammary ducts containing
bacteria.”'*!* During use, an insertion funnel is placed
within the skin incision such that the funnel tip comes in
contact with the skin and breast tissue up to a depth of
1cm.” Reuse of a microscopically contaminated insertion
funnel can lead to bacteria coming in contact with the sec-
ond-side implant which is propelled through the insertion
funnel into the second breast pocket. Implant contamina-
tion with bacteria and resulting biofilm are a known cause
of capsular contracture,”* and this pathogenesis would
explain the results of this study in which an approximate
three-fold increase in capsular contracture incidence was
noted on the second-side breast implant insertion.

The insertion funnel is designed as a single-use and
single-patient insertion device, yet the majority of sur-
geons do not use insertion funnels in this way. Most
aesthetic plastic surgeons utilize one insertion funnel
per patient, using the device at least twice. Other doc-
tors use one funnel to insert implant sizers before plac-
ing permanent implants, potentially contaminating the
insertion funnel and permanent implants in the process.
A minority of surgeons have been reported to resterilize
funnels and utilize them for several cases before discard-
ing them. Despite resterilization, multiple patient use has
not been shown to be safe and effective and the infection
and capsular contracture risks associated with this prac-
tice are unknown. The results of this study demonstrate
that utilizing the insertion funnel on the same patient for
permanent implant placement on the second side, likely
increases capsular contracture risk. Therefore, it is obvi-
ous that making multiple insertions of sizers or reusing
insertion funnels on multiple patients is a poor choice for
optimizing patient outcomes.

The cost of insertion devices remains a barrier for
some plastic surgeons to embrace this technology. The
most popular device, the Keller Funnel, is costly enough
to make the use of two insertion devices per case, or one
device per breast, cost prohibitive for the majority of aes-
thetic surgeons. To encourage plastic surgeons to utilize
single-use devices, there should be more cost-effective
options available for inserting implants with the benefit
of reduced handling and tissue contact. With a reason-
able production cost and a design optimized for single,
sterile use, implant manufacturers should consider pro-
viding insertion devices with implants so that all surgeons
are able to utilize this technology with resulting patient
benefit. This practice is likely to improve outcomes and
reduce capsular contracture associated with insertion
device reuse.

Newman and Davison' reported reduced incidence of
capsular contracture utilizing an implant insertion funnel
with periareolar breast augmentation, however, did not
evaluate which side capsular contractures occurred. Their
findings suggested that implant contact with breast tissue-
containing transected mammary ducts was reduced with
funnel usage and that the funnel provided a protective
benefit to reduce biofilm exposure. Our study has shown
that the protective effectis reduced when a funnel is reused
on the second side. The most plausible explanation for
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our findings is the likelihood of subclinical contamination
of the funnel tip associated with the skin and tissue con-
tact in the highly bacterial-colonized periareolar region.
Numerous studies have shown that the nipple/areolar
complex region is highly populated with bacteria,?** and
it is likely that the funnel tip becomes contaminated with
bacteria with the initial funnel use. Additional studies can
evaluate funnel sterility after initial use to quantitate this
potential problem.

Multivariate analysis can be an important statistical test
for evaluating capsular contracture occurrence; however,
there are several important weaknesses which may make
other testing modalities useful. For multivariate techniques
to give meaningful results, they need a large sample of data;
otherwise, the results may not be meaningful due to high
standard errors. In addition, since the operating surgeon
is an important variable in capsular contracture occur-
rence, any test which does not factor the operating surgeon
into the analysis is unlikely to be accurate. For example,
Calobrace et al*” used multivariate analysis using backward
elimination to assess potential risk factors associated with
capsular contracture. However, with 34 different surgeons
not being accounted for as a factor in the adjusted findings,
important variations in surgeon-specific parameters likely
detracted from the precision of the significant effects. The
current study was designed in a within-subjects fashion to
increase statistical power by using each participant as their
own control and to reduce surgeon-specific variation, with
only one surgeon being accounted for in the results. The
within-subjects design reduced random variability amongst
the study participants and amongst surgeons. Also, the
within-subjects design was employed because the prevalence
of the primary outcome, capsular contracture, was very low,
which would not allow for multivariate analysis that could
control for pertinent confounding variables. Several thou-
sand more patients would have to be enrolled in the obser-
vational study to be able to test for confounding effects.
The researcher also took measures when defining the inclu-
sion and exclusion criteria of the population of interest to
reduce potential confounders by defining a homogeneous
population. The combination of the within-subjects design
in a homogeneous population for a rare outcome with only
one surgeon performing procedures provided a much more
precise measure of association with capsular contracture.

This study demonstrates the clinically important find-
ing that the rate of capsular contracture is higher on the
second side when utilizing the same insertion device.
Surgeons may want to consider utilizing a new, ster-
ile insertion device for each breast to reduce the risk of
second-side capsular contracture. More options for cost-
effective, single-use insertion devices should be available.
Prospective, randomized clinical trials would be helpful
in determining optimal use of these devices to reduce
contamination and the risk of second-side capsular
contracture.
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